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FOREWORD 

This report constitutes the terminal Quality Program Plan. It incorporates the com- 

ments received from NASA/MSFC, LMSC/A334824, dated 6 May 1963, concerning the 

first submission of the RIFT Quality Program Plan. 

Appendix A is an up-to-date list of the Product Assurance procedures peculiar to RIFT 

which provide basic procedural coverage in accordance with NASA document NPC 200-2, 
Quality Program Provisions for Space System Contractors. 
Assurance procedures will be submitted to NASA for review on an individual basis 
prior to application to the RIFT Program. 

Current LMSC Product 

Appendix B is a typical list of miscellaneous small parts, and other parts and materials, 
which cannot be serialized or  otherwise identified after fabrication o r  incorporation 

into a serialized assembly. 

Appendix C is the Product Assurance Standard, "Supplier Product Assurance System 
Requirements, If PA STD 5-1.0,  dated 18 Nov 1963. 
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Section 1 

INTRODUCTION 

1.1 GUIDELINES 

The Quality Program Plan (QPP), which the Nuclear Space Programs (NSP) of hckheed 

Missiles & Space Company (LMSC) is formulating, establishes guidelines to assure 
44' conformance of the quality program requirements set forth in Contract NAS 8-5600. I_ 

'This plan delineates (1) control of quality, inspection, and test functions and (2) the 
. responsibilities considered necessary to accomplish the following major objectives: 

r> 

I 

0 

0 

0 

0 

'\. '.. . 

Assurance that emphasis is placed on maintenance of quality and reliability 

by the use of (a) the latest engineering drawings and specifications, (b) data 
relating to manufacturing and testing capability, and (c) feedback from 

inspection records 
Assurance that all materials, parts, and assemblies conform to contractual 
requirements and that the intent of design will be maintained throughout all 

phases of contract performance 
Assurance that quality program requirements are satisfied and that the product 
is inherently capable of conforming t o  the performance standar 

by NSP Design Engineering and approved by Marshall Space Flight Center 

(MSFC) 
Assurance of submission of the '&uality P r o q a m  documentatiovequire;;jb y 

Appendix B of NASA document NPC 200-2, Quality PEo@%fh Provisions for 

-e--._ .- 

i esGblished 
-- . --.. _- % 

i/--- 

- -  - I _-- -  

A 

Space System Contractors 
('u 

The following definitions are  appropriate to this discussion: 

0 NSP Product Assurance is defined as  the coordination of all quality assurance, 

reliability, and safety organization activities to provide product integrity. 
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0 NSP Quality Assurance is defined as  the coordination of quality control, inspec- 

tion, fabrication test, and checkout personnel functions and requirements in 

accordance with NPC 200-2. 

1.2 SCOPE 

This Quality Program Plan is intended to ensure that quality requirements are estab- 
lished and satisfied throughout all phases of contract performance, including: 

(1) Engineering design and development 

(2) Manufacturing 

(3) Testing 
(4) Shipping 

(5) Flight operations 

(6) Flight data analysis 

A s  outlined herein, the QPP policies and procedures are planned to assure quality and 
reliability in design and to aid in achieving the required reliability of space system com- 

ponents and ground support equipment and system installations. 

1.3 XEVISIONS 

This document will be revised on an unscheduled basis to include improved methods of 
quality control and newly developed inspection techniques that can be applied to the 
manufacture and test of parts and assemblies. Such revisions will be submitted to 
MSFC for review four weeks prior to incorporation in the QPP, 

1.4 PROGRAM SCHEDULE 

Completion dates of various task assignments, in accordance with contract requirements, 
are  outlined in the schedule shown in Fig. 1-1. These dates are keyed to the RIFT Master 
Schedule No. 3, dated 15 Jul 1963. 
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Section 2 

QUALITY PROGRAM AND QUALITY ASSURANCE DOCUMENTATION 

The Quality Program and Quality Assurance Documentation array (Fig. 2-1) shows the 

contractual and supporting documentation developed for compliance with Appendix B of 
NASA document NPC 200-2. 

2.1  PRODUCT ASSURANCE MANUAL 

An LMSC Product Assurance Manual, dated 16 Dec 1963, contains basic requirements 
for the assurance of RIFT product quality and reliability. Supplemental policies and 

procedures peculiar to the RIFT Program will be developed as the program progresses 
and will be submitted to MSFC for review prior to issue. Approved RIFT Product 
Assurance policies and procedures will be subsequently incorporated in a RIFT Quality 

Assurance Manual and *ill be issued over the signature of the NSP Director of Test 
and Product Assurance. Dates shown in Fig. 1-1 are  representative of when these 

procedures will have been reviewed and approved or  revised as necessary, by NSP 
Quality Assurance prior to submittal for review. 

To date, two new Product Assurance procedures have beendeveloped for use on the 

RIFT Program. These procedures are shown in Appendix A. 

2.2 TEST AND INSPECTION PLANNING 

The End-Item Test Plan and Procedures will be submitted to MSFC for approval. 

2.3 DATA COLLECTION AND REPORTING 

c w i l l  be in accordance with Fig. 2-1 as  developed from 

NPC 200-2 and supporting Reliability organizations and documents such as the NSP 

2- 1 
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RESULTS O F  SPECIAL 
MEASLTRING & TEST - EQUIPMENT EVALUATIONS 

(1) 

CONTRACT 
NAS 8-5600 

--------- - r OVERALLPROGRAM 1 
I PLAN 

NSP-62-51-REV. 1 15 J U L  63 1 
L - - - 

I 

‘4)J - - - - - NPC 200-2 I 

PROGRAM PLAN ! NSP-62-62. 31 DEC 1962 7- 
r - -MTNU FA~T-GN- - - 1 

PLAN I 
1 NSP-62-28-VOL. 1 17 DEC 62 

RELIABILITY PROGRAM 
PLAN 

NSP-62-1-REV. 2 15 AUG 63 
1 -- -- ----- 
( 4 g  L - - - - - - - - 

POLICIES & PROCEDURES L 

! PROCESS 
SPECIFICATIONS , 

TRAINING 
CURRICULA 

NSP 6990 

TEST AND INSPECTION 
PLANNING 

(TOTAL PROGRAM) 

FACTORY 
TEST PLAN 

TEST INSPECTION 
PROCEDURES 

E ND-ITEM 
TEST PLAN 

STORAGE PROCEDURES 

END-ITEMS 

SPECIAL SAMPLING 

APPLICATION O F  SAMPLING 

DATA COLLECTION AND 
REWRTING 

QUALITY REPORT 

LABORATORYAND 
EXPERIMENTAL DATA 

I QUALITY DATA 
(INCLUDES ALL QUALITY 
DATA-SECT 14, NPC 200-2) 

14) 

NARRATIVE 
END-ITEM 

REPORT 

OPERATIONAL 4 7 1  
QUALITY PROGRAM 

PERFORMANCE AUDITS 

CODE 

1 - PREPARED BY QA 
2 - REVIEWED AND APPROVED BY QA 
3 - PREPAREDBYOTHER 
4 - REVIEWED BY QA 

- 

Fig. 2-1 Quality Assurance Documentation 
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Data Center, Candidate Preferred Parts List, Preliminary List of Approved Vendors, 

and the Qualification Status List. 

2.4 CHANGE CONTROL 

Quality Assurance will initiate and maintain rigid verification of the procedures for 
changes ix a!! docume~tts thay may directly or  hdizectly affect product quality and 

reliability. Special emphasis will be placed on interfaces with attaching stages. 

The control procedures will provide for the removal of obsolete documents from opera- 

ting areas and will insure that change-effectivity points a re  clearly indicated. End- 
items which require change after having been accepted will be reinspected and retested 
after the change has been completed. Inspection personnel will utilize the NSP Engineer- 
ing Data Center to insure that inspection operations are performed in accordance with 

up-to-date engineering data. 

Supplier-initiated changes to products being manufactured for RIFT will be carefully 

screened by NSP and approved prior to incorporation of the change. This action is 
necessary to prevent degradation of quality and reliability and to eliminate any unnec- 

essary revisions to established and approved test procedures. 

2.5 TRAINING 

A development program was initiated to fabricate a nine-foot-diameter test tank for use 

in the training of manufacturing and engineering data personnel; the training was to be 
applicable to subsequent full-scale tanks, A Test and Inspection Schedule (Fig. 2-2) 
was established for use on this tank. Tentative inspection procedures were developed 
as shown in the Nine-Foot Tank Test and Inspection Plan, NSP-63-9, which was sub- 

mitted to MSFC for review and comment. The results obtained by Quality Assurance 

from the test tank program are being evaluated for use on all tanks to be manufactured 
by NSP. 
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Section 3 
ORGANIZATION 

3.1 NUCLEAR SPACE PROGRAMS AND TEST AND PRODUCT ASSURANCE 

The Nuclear Space Programs (NSP), a part of the LMSC Space Programs Division (SPD), 
is responsible for all space programs involving nuclear propulsion. NSP is comprised 

of five branches (Fig. 3-1); each is under the direction of a Program Director, who 
reports to the Vice-president and General Manager of SPD. The NSP Test and Product 

Assurance Branch Directorate consists of the following operating organizations: 

0 Stage Test 

0 Development Test 
0 Reliability 
0 Quality Assurance 

0 Safety 

All  RIFT Program testing will be performed by the Test and Product Assurance Branch, 
per Test Operations Program Plan, NSP-62-62, dated 31 Dec 1962. The testing will 
include the performance of manufacturing tests by the Quality Assurance organization 

utilizing test procedures similar to those used by MSFC/QA. 

3.2 NSP QUALITY ASSURANCE 

The NSP Quality Assurance organization (Fig. 3-2) consists of five functional organiza- 

tions as follows: 

0 Quality Planning 

0 Quality Engineering 
0 Inspection 

0 Test Base Quality Assurance 
0 Quality Assurance Test and Checkout 

3- 1 
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Quality Assurance responsibilities are also shown in Fig. 3-2 and are further detailed 

in other sections of this Quality Program Plan (QPP). 

quality assurance functional flow, with Quality Assurance organization responsibilities 
indicated in the solid-line boxes. A typical test base quality assurance functional flow 

is presented in Fig, 3-4. 

Figure 3-3 depicts manufacturing 

3.2.1 Quality Planning Department 

The Quality Planning Department has the following functions: 

(1) Prepares plans, procedures, job instructions and quality standards; prepares, 
issues, and maintains manuals as required 

(2) Prepares training curricula for use in training all personnel associated with 
establishing o r  maintaining quality and reliability requirements 

(3) Establishes and maintains an inspection-stamp control system 

(4) Prepares Quality Assurance reports as  shown in Fig. 2-1, and performs 
quality audits as  required by Sec. 15 of NPC 200-2 

Establishes interface with the NSP Engineering Data Center and the LMSC 

Automatic Data Acquisition (ADA) System to correlate engineering, manu- 

facturing, and quality data 

(5) 

3.2.2 Quality Engineering Department 

The Quality Engineering Department has the following responsibilities: 

(1) Reviews and approves drawings, procurement documents, shop orders, and 
process control procedures for adequate quality and reliability requirements 

(2) Represents Quality Assurance in design review and change control meetings 

(3) Participates in nonconforming material review and disposition; coordinates 
corrective-action activities through design, supplier, receiving, fabrication, 
assembly, final checkout and test base areas to integrate malfunction analy- 
ses and to preclude the recurrence of discrepancies 

3-4 
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(4) Establishes and maintains a research and development effort seeking new 
and/or improved equipment, techniques, o r  systems for inspection and 
testing of nuclear-rocket stages and ground support equipment 

(5) Issues and maintains a Specification Compliance Check List, which will be 
coordinated with the Reliability Assurance group for use in design review, 

failure mode and effect analyses, and reliability predictions (check list based 

on the detail model specifications and all applicable contractual apecific&ions 

for FUFT and used by Inspection personnel to assess design and manufacturing 

conformance of the finished article to these specifications) 

(6) Verifies, change control of all documents affecting quality o r  reliability and 
prepares documents to record the action taken 

(7) In coordination with the LMSC Central Supplier Quality Assurance organiza- 
tion and utilizing the services of this group, conducts the following supplier- 

oriented requirements: performs audits/surveys , evaluates quality control 
systems, maintains surveillance, verifies acceptance and qualification tests, 

and issues inputs to the qualified supplier list (list will be coordinated with 

Reliability Assurance) 

3,2.3 Inspection Department 

' f - - - - - A 2 - - -  
I ~11PpGCjlrlUlI Department has the following functions: 

Performs inspection operations to verify that all materials, components, 
and assemblies comply with the design and quality requirements for accept- 

ance including - performance of detailed electrical and electronic measure- 

ments as well as mechanical and other physical methods of measurement 

and conformance of configuration, encompassing compliance to contractual 

change requirements, a s  well as  unit serialized changes 
Assures the quality of conformance from receipt of materials through ship- 

ment or  acceptance of end-items by the customer 
In close coordination with Reliability Assurance and Quality Assurance 

Checkout and Test departments, provides assurance that all inspections 
and tests have been performed 
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3.2.4 Test Base Quality Assurance Department* 

The Test Base Quality Assurance Department has the following responsibilities: 

(1) Provides quality assurance coverage for the S-N (RIFT) stage when it leaves 
the manufacturing facility and procedes through the cold-flow test, complete 

test phase at NRDS, and launch at AMR including - surveillance of the vehicle 
through all phases of transportation from the time it leaves the manufacturing 
facility 

(2) Insures compliance to the RIFT Program Safety Plan during all phases of 
test base operations 

3.2.5 Quality Assurance Test and Checkout Department 

The Quality Assurance Test and Checkout Department has the following functions: 

Performs checkout and fabrication tests of the S-N (RIFT) vehicle and final 
acceptance for delivery to NRDS or  AMR - including verification and con- 

tinuity checks; surveillance of weight and center of gravity tests, pressure 
and functional tests, instrument calibration tests, and overall systems tests; 
and preparation of the Condition of Acceptance and Release for Transfer 
(CART) 

Assures compatibility of the automation of checkout and test with the MSFC 
Automation Plan and conformity of standardization of ground support equip- 

ment and digital data-acquisition system concepts 
Provides assurance that all test documents and records include analyses by 

Quality Assurance concerning information on the final vehicle configuration, 
replacements made during installation, test and final checkout, nature of 

malfunctions encountered, corrective action taken, extent of retests, and 

operating time/cycle records for components and systems - including objec- 
tive evidence that required material, component, system, and vehicle tests 
performed satisfactorily (all documents available to MSFC and MSFC repre- 

sentatives for review) 

*The NSP Test Base Product Assurance organization will consist of three groups - one 
each at Sunnyvale, NRDS, and AMR. 
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3 . 3  NSP RELIABILITY 

The NSP Reliability organization , reporting to the Director of Test and Product Assur- 
ance,has the objective of establishing RIFT Program reliability requirements consistent 

with those of the customer and to assure their implementation through a suitable pro- 

gram. The Reliability organization has the following responsibilities: 

(1) Provides the RIFT Program Manager with reliability programs plans, 
analyses, guides, and instructions for implementing program reliability 
requirements 

(2) Executes, o r  assesses the execution of reliability programs, plans and 

analyses; and make recommendations for corrective action as  required 

3-9 
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Section 4 

DESIGN AND DEVELOPMENT CONTROL 

4.1 DRAWING AND SPECIFICATION REVIEW 

The Quality Assurance organization has assigned technically trained personnel to 
review and approve engineering documents for manufacturability and inspectability. 

This effort will assure early consideration of quality assurance and test requirements 
in design and planning phases and to specifically determine the following: 

0 Requirements for new o r  revised specifications as indicated by a review of 
designs as they are developed (LMSC/NSP Process Specifications and 

Manufacturing Process Standards reviewed prior to release in order to 
insure inclusion of quality data) 

0 Requirements for RIFT inspection facilities and/or tools as indicated by a 
review of the design during the planning stage 

0 Requirements for quality acceptance standards as indicated by a thorough 

review of all engineering documents 
0 Requirements for certification of equipment and personnel as indicated by 

a review of specifications 
0 Requirements for significant characteristics to be specified on inspection 

documents (characteristics established by a review of engineering design 
documents during the period of design development and prior to release) 

0 Significant characteristics to appear in the %haracteristic" column of Fig. 

5-1, and "Dim. Code" column of Fig. 7-1 (development of procedures for 

determination of flsignificant" characteristics as design and hardware evolve). 

Use of qualified parts and components wi l l  be verified. Quality data relative to his- 

torical records of similar items will be reviewed for possible use. 
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All engineering drawings are,  and will continue to be, approved by Quality and Relia- 
bility Assurance prior to release from Engineering. A typical check list for use by 

Quality Assurance personnel assigned to the drawing review function is illustrated in 
Fig. 4-1. Note that this check list is a work sheet for Quality Assurance organization 

internal use only and would remain on file in Quality Assurance with the applicable 
drawing. These check lists will be prepared as rapidly as  design progress permits. 

In addition, these check lists will be used in part to initiate the Quality Data Record 
(QDR) form illustrated in Fig. 7-3 and the Supplies Check List (SCL) illustrated in 

Fig. 5-1. 

4.2 QUALIFICATION TESTS 

Qualification testing of parts, components, and assemblies will be performed by NSP 

to demonstrate that each design is capable of performing under the various applicable 

combinations of service requirements. Engineering will prepare qualification and 
requalification test procedures as stage design progresses , and these procedures will 

be submitted to MSFC for approval. Maximum use will  be made of all MSFC records 

relative to previously qualified parts, components, and assemblies, as well as data 
secured from supplier qualification programs. Basically, qualification tests will be 

conducted in the following test categories: 

0 Mechanical and Physical Properties 
0 Combined Environmental Effects 
0 Nonoperating Climatic Compatibility 
0 Launch- and Flight-Environmental Simulation 
0 Shelf Life 

0 Limited Operating Life (LOL) 

Nuclear-radiation and liquid-hydrogen environments, treated separate,g o r  in corn 

tion with vacuum, will receive special test considerations. 

ia- 

A list of qualified parts will be compiled as well as a qualification test status summary 

which will be maintained by the NSP Engineering Data Center. Before release both the 
list and summary wil l  be submitted to MSFC for approval. 
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QUALITY ASSURANCE CHECK LIST 

DWG/SPEC NO: DATE : 

DESCRIPTION: MAKE/BW 

MATERIAL: SIZE : 

X-RAY REQD CLASS ZYGLO 

ULTRASONICS EDDY CURRENT H.T. RANGE 

MAGNAFLUX 

CHECK FIXTLTiE IiEQD SLFZACE FIKSK P A I T  

WELD REQMTS 

CLEANING REQM'IS 

INSPECTION TOOIS 

PRESERVATION AND PACKAGING 

SPECIAL ASSEMBLY INFORMATION 

TORQUEING OR DYNAMIC BALANCE REQMTS 

MARKING AND IDENTIFICATION 

CRITICAL DIMENSIONS 

A 

R 

ri 

D 

F 

I 

NSP 6993 

TOL. RANGE REMARKS 

SIGNED 

Fig. 4-1 Quality Assurance Check List 
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4.3 IDENTIFICATION OF PARTS AND COMPONENTS 

All Lockheed-designed parts and components released by Engineering for manufactur- 
ing use will be permanently identified by a part number in conformance with the NSP 
drawing number system. Components procured from approved suppliers will be identi- 

fied by manufacturer's part numbers and/or NSP part numbers. 

Serialization of parts and components will be established to maintain historical records 
and for required documentation. All identification numbers will be compatible with 
the LMSC Automatic Data Acquisition system. 

A system of serializing NSP-fabricated assemblies and certain manufacturing operations, 
intitled the Vehicle Segment Breakdown (VSB) method of identification, has been devel- 

oped for the RIFT Program. As an example, VSB No. 4110 identifies the assembly of 
the nose fairing structure, Pertinent Quality Assurance operations and documents will 
be identified accordingly. (See RIFT Manufacturing Plan, NSP-62-28, Vol 1, dated 17 

Dec 1962. ) 

The identification of raw material by lot and/or batch number is described in Section 
5.5 of the Quality Program Plan. Identification of inprocess material is covered in 

Section 7.5.2. 

A list of materials and parts which are impractical to serialize o r  identify by lot num- 
bers after fabrication is shown in Appendix B to this document. This list is subject 

to approval by MSFC, 
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Section 5 

PROCUREMENT QUALITY 

5.1 SUPPLIER SELECTION 

LMSC assumes the same quality responsibility for material and parts procured from 
suppliers as  for hckheed-fabricated parts. This basic procurement philosophy 

includes the following responsibilities: 

Selection of qualified suppliers and evaluation of their facilities 

Review of NSP purchase orders for the inclusion of quality and relia- 
bility requirements 

Quality evaluation of procured material by NSP Receiving Inspection 
Provision for data feedback and the prompt correction of product 

deficiencies 
Provision for supplying technical assistance to suppliers when a 
quality evaluation of their products indicates assistance is required 
Maintenance of NSP source-inspection and itinerant-inspection coverage 
until acceptable quality levels are attained at the supplier's facility 

LMSC maintains extensive quality and reliability surveillance over the activities of 

a large number of suppliers. NSP will utilize, as required, the services of these 

existing LMSC quality organizations. 

Product quality and reliability records of suppliers will be evaluated prior to placing 
orders for materials and components that are  peculiar to the RIFT Program. In addi- 

tion, facility surveys of prospective suppliers will be conducted as required. 

NSP considers the efficient operation of a supplier's quality control system to be of 

paramount importance and will require each supplier to maintain an NSP-approved 

5- 1 

LOCKHEED MISSILES & SPACE COMPANY 



NSP-63-2-Rev 1 

system based upon the minimum requirements of NPC 200-3. A list of approved sup- 

pliers will be compiled and maintained from data furnished by Quality Assurance organi- 

zations in-plant and in the field and supplemented by similar data from MSFC and other 
MSFC contractors, This list will be prepared and issued by the NSP Engineering Data 
Center and submitted to MSFC for review. 

5.2 PROCUREMENT DOCUMENTS 

The documentation of supplier quality data will be initiated by the terms and conditions 
outlined on the Lockheed purchase order which constitutes a contract with the supplier. 
Prior to placement, the purchase order requirements will be reviewed by Quality and 

Reliability Assurance personnel to insure that all applicable drawings, specifications, 
test procedures, and peculiar inspection instructions are  referenced for the supplier Is 

use. Requirements for government and/or NSP source inspection will be established 
in sufficient time to be specified on purchase orders. An aggressive policy to assist 
suppliers toward better quality control will be followed. All  procurement specifications 

shall be available for review by the MSFC Reliability and Quality representatives at 
NSP's plant. 

All suppliers will be required to comply, as a minimum, with NASA Quality Publication 
NPC 200-3 and to invoke the requirements of this publication, and pertinent sections 

of NPC 200-2 as required, with their suppliers o r  subcontractors. A procurement 
specification "Supplier Reliability & Quality Control", PA-STD- 5-1.0, has been pre- 

pared by NSP Quality Assurance for the use of suppliers, and was submitted to MSFC 

for review and comment on 25 Apr 1963. The supplier will be required to initiate and 
maintain quality documentation as specified in the procurement quality specification 
for submission to NSP. This document is attached as  Appendix C. 

5.3 SOURCE INSPECTION 

As noted in Sec. 5-1, NSP Quality Assurance will utilize the services of established 
LMSC source-inspection personnel, supplemented by additional personnel from NSP 
as required. Emphasis is being placed upon the supplier's responsibility to supply 
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material in accordance with the terms of the purchase order. In addition, each supplier 

is being incouraged to utilize Lockheed experience, quality records, and assistance to 
the greatest possible extent. Resident source inspection, with technical assistance as 
required, will be maintained at a supplier's facility to insure that acceptable material 

is produced. Appropriate measures are being undertaken to educate new suppliers by 

defining quality requirements prior to beginning production and by requiring personnel 

tra<..: uu% ... _-- w h ~ l l  ,-.I 4.1. ~ r i s  is determinsd ixj be necessary. Evaluation check l ists will be used 

by Quality Assurance personnel when maintaining surveillance of suppliers on an 

itinerent o r  resident basis. 

5.4 RECEIVING INSPECTION 

To insure that incoming material receives maximum inspection of critical character- 

istics, a supplies check list (SCL) will be used to define inspection operations. This 
document (Fig. 5-1), prepared by the NSP Quality Assurance organization will  become 

a permanent history record of the material involved and will remain in Receiving 
Inspection files. 

The acceptance o r  rejection of incoming material wil l  be clearly indicated on the SCL, 
and a segregated area will be provided for all rejected material awaiting disposition. 
Currently used procedures for the quality evaluation of suppliers will be followed, 

taking full advantage of existing records. Evidence of inspection by the supplier in 

accordance with NSP procurement specifications will be required. A product quality 
analysis will be completed to evaluate new suppliers. 

Samples of incoming material will be submitted to the appropriate Quality Assurance 

Laboratory for analysis to verify physical and chemical properties, Material that is 
subject to age deterioration will be protected during storage, and adequate records will 

be maintained relative to critical life spans of sensitive material. 
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5.5 IDENTIFICATION O F  PRODUCTION MATERIAL 

Immediately upon receipt of RIFT production material, a process control number (PCN), 

traceable to the supplier lot, heat treat, o r  batch number, will be assigned to provide 
positive identification throughout the manufacturing cycle. Samples of material that 

have been used for properties verification will be identified with a PCN to provide 

cross identification with the supplier'fi h m t  trezt ,bfch,~r I& r r u ~ b e r .  Darts manc- 
factured from PCN-identified material reference the parent material for historical 

record purposes. Serialization of supplier-manufactured components will be main- 
tained and used for part identification through all phases of assembly and test. 

Parts heat treated during manufacturing will have an identification reference to the 
applicable furnace log a s  well as to the tensile coupons that verify the required physical 
characteristics. Coupons will be supplied to the MSFC Quality Assurance Laboratory 

as  required. 

5.6 QUALITY DATA FEEDBACK 

The NSP Engineering Data Center will collect inspection data and issue periodic quality 
reports to interested organizations. Data obtained from Receiving Inspection reports 

and test results will be analyzed and the information transmitted to affected suppliers. 

This information will be designed to prevent recurrence of discrepancies and for follow- 

up of corrective action at the supplier's facility when the need for such action is indicated. 

Data from source inspectors, field failure reports, and manufacturing records will be 
evaluated and summarized by the NSP Engineering Data Center for distribution to sup- 
pliers at periodic intervals. Distribution of quality reports will be initially accom- 

plished by manual analysis of data until the RIFT Program progresses to a point where 

automatic means can be utilized. 

NSP will expand the existing procedures that govern the accuracy of inspection and test 
equipment to provide correlation of inspection and test procedures between LMSC/NSP 
and suppliers. Quality data feedback wil l  be used to facilitate coordination of NSP 

supplier effort in this field. 

5-5 

LOCKHEED MISSILES & SPACE COMPANY 



NSP-63-2-Rev 1 

Section 6 
GOVERNMENT FURNISHED PROPERTY (GFP) 

6 . 1  RECEIPT O F  PROPERTY 

Immediately upon receipt of all incoming shipments of GFP, the LMSC/NSP Receiving 

Inspection organization will inspect the shipment for transportation damage and con- 
formity to pertinent documentation requirements. The MSFC Quality Assurance rep- 
resentative will be notified prior to performing this inspection in order to facilitate 

coordinated accumulation of G F P  quality data. 

6.2 TESTING AND PROCESSING CONTROLS OF COMPONENTS 

Functional testing of G F P  components wi l l  be performed in accordance with procedures 

that have been approved by MSFC. Procedures will be initiated by Quality Assurance 
to assure adequate controls for the safeguard of G F P  quality during handling, trans- 

portation, storage, and installation. 

6.3 DAMAGED PROPERTY 

In the event that G F P  is received in a damaged condition, o r  is subsequently discovered 

to be unsuitable for its intended use, NSP will immediately notify the cognizant NASA 
installation through established channels of communication. Discrepant material will  

be submitted to the local MSFC representative for verification of condition and disposition. 
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Section 7 

MANUFACTURING QUALITY ASSURANCE 

7 .1  GENERAL DESCRIPTION 

The NSP program for quality control of fabrication, processing, and assembly manu- 

facturing operations will start early in the engineering design phase. A Design Release 

Control Board (DRCB) has been established with participation by Engineering Stage 

Design, Engineering System Design, Procurement, Manufacturing, and Quality and 
Reliability Assurance. At the committee meetings, the DRCB engineering representa- 
tive will describe design concepts which will be followed by discussions of the tooling 
plan, manufacturing sequence plan, and quality assurance requirements to result in 
the establishment of an engineering design package. 

This design package will be used to prepare an engineering drawing release schedule 

based upon manufacturing requirements for material, tooling, or special processing 
equipment; and this schedule will be correlated with manufacturing plans for fabrica- 
tion and assembly of the first article. Manufacturing will utilize a Vehicle Segment 
Breakdown (VSB) to establish control of each vehicle segment, Requirements for 

material, components, facilities, tooling, personnel training and certification, manu- 
facturing operations, and Product Assurance Standards (PA-STD) will be established 

for each VSB manufacturing unit. 

7 . 2  CONFORMANCE CRITERIA 

Criteria for determining conformance of produced articles to contract requirements 

shall consist of, but not be limited to, the following customer and contractor documents 
as applicable: 

0 NASA Contract NAS 8-5600 

0 Specification and Specification Deviation Document, NSP-63- 1-Rev. 1 

7-1 

L O C K H E E D  MISSILES & SPACE COMPANY 



NSP-63-2-Rev 1 

0 Quality Program Plan, NSP-63-%Rev. 1 (this document) 
0 RIFT Reliability Program Plan, NSP-62-1-Rev. 2,  dated 15 Aug 1963 
0 RIFT Product Assurance Manual 

0 RIFT Engineering Process Specifications 
0 RIFT Engineering Purchasing Specifications 

0 RIFT Materials and Parts Manual 
0 LMSC Parts and Components Manua1,Vol. IA, IB, I1 
0 LMSC Manufacturing Process Standards 
0 LMSC Product Assurance Standards 

0 RIFT Inspection and Test Plan 
RIFT End-Item Test Plan 

7.3 INSPECTION AND TEST PLANNING 

Quality Assurance representation of the DRCB will provide for inspection and test plan- 

ning during engineering design of the RIFT vehicle. This use of design packages and 
VSB's will provide for comprehensive review of the fabrication, processing, and assem- 
bly operations; the manufactured articles; and the methods for final assembly and check- 

out. NSP inspections and tests will encompass all fabrication and assembly operations 
and will be guided by use of the shop order form, test procedures, o r  log book which 

list the operations to be performed and the sequence to be followed. 

The manufacturing planning documents will be reviewed by quality engineers assigned 
to the Manufacturing organization for stipulating inspection audit points and determin- 

ing peculiar inspection requirements and techniques. Each inspection operation per- 
formed will be "stamped" on the shop order by the inspector who performs the 
inspection. 
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7.3.1 Inspection and Test Plans 

Inspection and test plans, prepared by the Quality Assurance organization, will be 

separately compiled and maintained documents and will contain the following: 

0 A "test schematic" depicting the RIFT Stage System and the related 

components involved in each system to be tested 
0 A technical description of the subassembly, or  assembly to be tested 
0 Parameters and characteristics to be inspected and/or tested 
0 Nominal and tolerance values of these parameters 
0 The test sequence to be followed, and the test conditions to be applied 

with complete documentation of test results, which will be submitted 
to MSFC for approval 

7.3.1.1 RIFT Factory Test Plan, Under Contract NAS 8-5600, the RIFT Program 

organization (NSP) has the responsibility to manufacture the RIFT stage. This respon- 
sibility includes manufacturing a stage system that is of acceptable quality under NASA 

specifications, requirements, and requests. The primary purpose of the RIFT Factory 
Test Plan will be to outline the quality assurance requirements and the subsequent steps 
required during factory operations to verify the acceptable level of quality required by 
the customer. These operations will encompass all controls, tests, checkout, and sur- 

veillance on all materials, parts, components, subsystems, and subassemblies which 
will make up the total RIFT final assembly, commencing at receiving inspection and 
terminating at system checkout. The RIFT Factory Test Plan will consist of the follow- 

ing specific activities: 

Receiving Inspec tion 
Receiving Test 

Receiving Functional Test 
Nondestructive Test 
Inpro ce s s Inspection 

Alignment Check 

Tool and Gage Calibration 

Subassembly Checkout 
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e Manufacturing Checkout 
e Assembly Checkout 

The Factory Test Plan specific objectives will be as  follows: 

(1) To establish the factory quality assurance test and inspection requirements 
for all materials, components , assemblies and manufactured articles for 
the RIFT Program 

(2) To establish the relationship of the quality assurance requirements in the 
overall program plan 

(3) To establish the Factory Test operational sequence 

(4) To establish the preliminary facility and equipment needs to accomplish 
the above objectives 

7.3.1.2 End-Item Test and Inspection Plan. The End-Item Test and Inspection Plan 
is presently envisaged to satisfy those requirements specified in NASA Quality Pub- 

lication NPC 200-2, Sec. 7, paragraphs 7.3 and 7.4, and in the Quality Program Plan, 

NSP-63-2. The tests and inspections, to be specified in this End-Item Test and Inspec- 

tion Plan, wil l  be complementary to, and an expansion of, those tests delineated in the 

Integrated Test Plan, NSP-62-05, and the Factory Test and Inspection Plan. These 
tests and inspections, included in this plan, will be performed in the factory by Quality 
Assurance personnel during the logical sequence of receiving, manufacture, final 

acceptance, and transfer of the RIFT/S-N stage, GSE, and spares to the user and during 

the receiving, preparation, and use of these items at the respective field test locations. 

The purpose of this plan is to demonstrate the method by which the contractor, LMSC/ 

NSP, wil l  ensure quality and reliability of the end-item to the using agency, MSFC. 
(End items a re  defined as those individual, deliverable items of GSE, STE, GFP, the 

complete stage/less engine, and required spares. ) The development point selected 
for end-items will begin when the item has progressed beyond the subassembly level 
of development. Test and inspection audit points will be carefully selected, in the 
assembly cycle after part fabrication but prior to system close up, as  ideal from the 
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overall inspection sense. System verification, conformity to contract requirements, 

and design intent are the objectives for performance of these inspections and tests. 
Tests and inspections below this level are covered in the Factory Test and Inspection 

Plan. 

7.3.2 Factory Inspection and Test Procedures 

Functional responsibilities for operation of the Factory Inspection and Test Plan a re  

allocated as follows: 

(1) NSP Engineering will initiate and issue test requirement specifications, and 
Test and Product Assurance wi l l  review and approve test specifications. 

(2) Test and Product Assurance wil l  prepare and issue the test procedures, 
after approval by NSP Quality Assurance and Engineering. 

(3) Each characteristic to be observed will be defined in terms of: 

a. 
b. 

The conditions that should exist at each examination point 

The tolerance conditions under which the characteristic being examined 
may be considered acceptable 

The levels o r  limits of inputs and stresses (In the case of visual inspec- 

tions, the optimum acceptable conditions shall be defined. ) 
c. 

(4) Test and Product Assurance w i l l  establish test equipment requirements sub- 
ject to approval of design concept by NSP Engineering and Quality Assurance. 

( 5 )  Test and Product Assurance organizations will perform tests and document 
the test results in accordance with test procedures. 

(6) A ??first-runvT committee composed of Engineering, Quality Assurance, 
Reliability, Manufacturing, and Test Operations, as applicable, will witness 

the first article o r  system to be tested to prove the workability of test 
procedures. 

Upon completion of a "first-run", inspection and test procedures will be submitted to 
MSFC for review prior to implementation. 
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7.3.3 MSFC Review 

Product Assurance Standards (PA-STD) currently used on LMSC existing contracts 
have been submitted to MSFC for review. Additional RIFT PA-STDS will be prepared 

as  the vehicle design progresses and will be submitted for review. Sample parts will 

be utilized to illustrate the quality levels of workmanship that are required to manu- 
facture the RIFT vehicle. These sample parts will be maintained in an up-to-date 
configuration and replaced a s  required by design improvements. 

7.4 INSPECTION AND TEST PERFORMANCE 

The performance of factory test operations will be accomplished under conditions 

that simulate end-item use. These operations wil l  be accomplished to the degree 
practicable for providing a satisfactory measure of overall quality. Test personnel 
will be technically trained for specific responsibilities and will be certified as required 

for special test functions. Documentation of test results will be maintained and sub- 
mitted to MSFC as required. 

Personnel and equipment required to comply with nondestructive test requirements 

will be certified in accordance with all applicable specifications, and certified per- 

sonnel will be properly identified. 

Destructive and nondestructive tests will be performed by Quality Assurance personnel 
as required. 
assembled for evaluation at periodic intervals in accordance with approved procedures. 

Certain selected supplier-furnished components will be completely dis- 

7.4.1 Critical Characteristics Control 

The control of inprocess material and parts will be facilitated by the use of a form such 
as the Quality Data Record (QDR), illustrated in Fig. 7-1. This form when complete 
will become an historical record of inspection operations which will accompany the 
part and shop order throughout the manufacturing cycle, and will be returned to 
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Quality Assurance. The QDR will be approved by Inspection supervision when complete 

and will be available to MSFC as required. The pictorial presentation method of illus- 

trating the part to be inspected will be used when practical and economical. 

7.4.2 Final Assembly and Checkout 

A Checkout Coordination Committee (CCC) has been established by NSP to include 
representatives from Systems Engineering, Stage Design, Test Operations, Manufac- 

turing, and Quality and Reliability Assurance. The current functions of the CCC are  
to establish automatic checkout requirements of the RIFT vehicles compatible with 
MSFC Automation Plan, dated 8 May 1962. RIFT checkout will be performed at the 

Propellant Tank Facility (PTF), Cold- Flow Facility (CFF),Nuclear Rocket Develop- 

ment Station (NRDS), and Atlantic Missile Range (AMR). Automatic and manual check- 
out facilities, equipment, and procedures will be standardized a s  far as is practical for 

all locations. 

Equipment requirements and design responsibility will be jointly determined by NSP 
and NASA. 

7.5 FABRICATION CONTROLS 

7.5.1 Tool Inspection 

The inspection of production tools is a responsibility of the NSP Quality Assurance 
organization which will assure that the tools conform to tool design specifications. A 
fftool-tryf' procedure, based on acceptance of the first part o r  first assembly produced 

by the tooling involved, will be used to accept material for production and to insure 
tool conformance to vehicle design specifications. 

Production tools, master gages, and interface tools, that a re  used a s  media of inspec- 
tion became of size and/or complexity, will be reinspected at periodic intervals after 
initial approval to insure continued accuracy. Historical records will be maintained 
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of all tool inspection operations in a manner to be readily available at all times ; tool 

change records will be maintained on the same form. 

7.5.2 Material Control 

A s  described in Sec. 5.5 of this document, a control number (PCN) is assigned to 
ificcming ~xzteria! for idelltificztim p w p s e s .  This PCN xmct be sfkmAped o r  prhted 

on the shop paperwork that is presented to stores for withdrawing material; an inspec- 
tor will verify that this PCN is the same as  that indicated on the material being with- 

drawn. Only material which has been approved by Quality Assurance will be stocked 

in stores. Continual monitoring by inspection personnel will  insure that the correct 

material is mated with the appropriate shop paperwork during fabrication operations. 

Reports, engineering orders, and changes will also be identified with material and 
paperwork, as will all approved rework resulting from Material Review Board (MRB) 

action. 

Materials and articles subject to quality and reliability degradation, due to age and/ 
or  use, will be suitably controlled. 

7.5.3 Cleanliness Control 

The cleanliness of parts and assemblies is the subject of special procedures by all 
Quality Assurance organizations. Cleanliness of working areas and equipment will 

receive close attention at all times, and full advantage will be taken of all available 
knowledge on the subject, regardless of source. The specifications for clean room 

facilities, clothing to be worn by personnel, tools to be used, and packaging tech- 

niques for cleaned material will be approved by Quality Assurance. 

7.5.4 Process Control 

Lockheed Process Specifications are being used as  control media for factory manu- 

facturing operations and for establishing the requirements for Manufacturing Process 
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Standards (MPS). The latter will be used by the factory to facilitate the actual per- 

formance of operations, and a program of defect prevention for special processes 
is currently in effect. 

Quality and Reliability Assurance personnel are  reviewing all process specifications 
and M P S s  prior to issue and will conduct periodic audits to verify that actual opera- 
tions conform with approved methods and procedures. Records a re  being maintained 

of all equipment certification tests as well as  the proficiency, capability, and ade- 
quacy of personnel responsible for certification, subject to MSFC disapproval. 

The authorization for use of LMSC nondestructive test facilities and the procedures 
for their use are responsibilities of NSP Quality Assurance and include the following: 

0 Radiographic Inspection 

0 Ultrasonic Inspection 

0 MagnetioParticle Inspection 

0 Liquid-Penetrant Inspection 
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Section 8 

NONCONFORMING MATERIAL 

8.1 MATERIAL REVIEW BOARD 

Control, review , and disposition of nonconforming material a re  the responsibilities 

of a Material Review Board (MRB) operating under the authority of the Quality Assur- 
ance organization. The MRB shall determine the disposition of minor nonconforming 
material and recommend the disposition of major nonconforming material. This 
board consists of the following personnel: 

0 Director of NSP Test and Product Assurance 

0 Director of NSP Engineering 
0 RIFT Resident Project Manager 

Additional MRB's,staffed by deputies, shall be established as  required by volume and 
diversity of operations. Competent deputies and alternates for all required boards 
shall be appointed and approved by the MRB. However, under no circumstances will 

the authority for the final review and disposition of material be delegated to a sub- 

contractor o r  supplier. 

Other organizations o r  personnel may be consulted by the MRB to assist in determin- 
ing optimum dispositions for nonconforming items. Information thus obtained shall 

be used at the discretion of the board. 

8.2 STORAGE O F  NONCONFORMING MATERIAL 

A restricted and enclosed area will be provided for the temporary retention of all 
nonconforming material which has been removed from production channels. When 

the physical characteristics of the nonconforming article prevents its movement to 
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an enclosed area, the article will be suitably identified, and the MRB will review the 
nonconformance at the article's location. 

8 . 3  DISPOSITION O F  NONCONFORMING MATERIAL 

Acceptance of nonconforming material in the "use-as-is" condition will be determined 
by unanimous agreement of the board members. A decision to rework defective arti- 
cles to specifications, o r  to repair, will be made in accordance with established RIFT 
Program procedures that define the nature of the defect, 

Defective material, which has been reviewed and dispositioned by MRB action, will 

be suitably identified, in the event that subsequent evaluation is necessary at later 
inspection, assembly, and test points for the effect on higher levels of assembly. 

Certain types of rework wil l  not require formal MRB review; such rework will be clearly 

defined in procedures that will have been submitted to MSFC for approval prior to issue. 

Definitions applicable to this effort a re  as  follows: 

e Nonconformance is defined as any departure of a product from specified re- 
quirements or design intent. 

e Major Nonconformance is defined as any nonconformance that could result 

in hazardous o r  unsafe conditions for individuals using o r  maintaining the 

affected products; o r  could adversely affect reliability, durability, per- 

formance, interchangeability, weight, o r  the basic design intent. 
e Minor Nonconformance is defined as any nonconformance, other than major, 

that does not materially reduce the usability of the product for its intended 

purpose; o r  is a departure from established standards having no significant 
bearing on the effective use o r  operation of the product o r  associated units. 
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8.4 MALFUNCTION ANALYSIS AND CORRECTIVE ACTION 

The activities and actions of all NSP organizations concerned with discrepant mater- 
ial, malfunction analysis, material review, and corrective action will be in accord- 
ance with NSP-PA Procedure No. 4 and the ffMalfunction Analysis and Corrective 

Action Flow Chart," PA No. 100. 
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Section 9 

INSPECTION, MEASUREMENT, AND TEST EQUIPMENT 

9.1 CALIBRATION 

All  production tools and automated equipment that have an inspection, measurement, 
and test function will be periodically calibrated on a scheduled basis to standards trace- 

able to the United States Bureau of Standards. Records will be maintained to reflect 
the date of the last calibration and the date of the next due calibration, and a label 
bearing this information will be prominently displayed on each item subject to cali- 

bration. 
the maximum extent possible to support the RIFT Program. The manufacturing 

facility will include measurement standards equipment that will be under the juris- 

diction of NSP Quality Assurance and maintained by established LMSC Measurement 

Control laboratories. 

LMSC operates and maintains calibration facilities which will be used to 

Within state-of-the-art limitations, the standards used for calibration of inspection, 
measurement, and test equipment shall have a tolerance no greater than 10 percent 
of the allowable tolerance for the equipment being calibrated. 

9.2 EVALUATION 

The NSP Quality Assurance organization is responsible for inspection and evaluation 

of all inspection, measurement, and test equipment prior to initial use, thus deter- 
mining the equipment accuracy and tolerance values that must be known; the evalua- 

tion results on special equipment will be documented and submitted to MSFC for 
review. 
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9.3 MAINTENANCE 

All inspection, measurement, and test equipment will be periodically inspected and 
recalibrated, as necessary. Present LMSC policies and procedures are followed to 

remove from service any equipment that has not been maintained o r  calibrated on 
schedule. Out-of-service equipment is identified by the use of suitable tags o r  labels 

prominently affixed to the equipment; a return-to-service status will be accomplished 
by recalibration. 

9.4 PROCEDURES AND RECORDS 

All existing LMSC procedures designed to govern calibration, operational check, evalu- 

ation, and maintenance are being reviewed for applicability to the RIFT Program. New 
procedures will be written as necessary, and all procedures will be submitted to MSFC 
for review. Complete calibration status records will be maintained that will reflect 

an up-to-date history of each item of equipment. In addition, these equipment history 
records will reflect variables data and will be used for analyses to determine equip- 

ment wear, deterioration, and maintenance control. 
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Section 10 
INSPECTION STAMP CONTROL 

10.1 STAMP CONTROL 

The existing LMSC stamp-control procedure will be reviewed for applicability to the 

RIFT Program when the manufacturing plan has been sufficiently developed to deter- 

mine requirements. The procedure to be used will provide the following features: 

0 Stamps, rubber and steel, will be assigned only to qualified inspection 

personnel, and records will reflect the individual's identity by name, 
clock number, and work station. 

0 Instructions will be issued for the proper use of stamps and forms. 
0 Only the proper stamps will be applied to nonconforming material. 

0 Emphasis will be on the importance of safeguarding stamps. 

Production workers from the manufacturing organizations are being assigned stamps 

of distinctive design to identify completed manufacturing operations on shop documents. 

Control of these stamps will be a responsibility of Quality Assurance. The withdrawal 
of production stamps for unsatisfactory workmanship reasons will be a prerogative of 
either Quality Assurance or Manufacturing supervision. 

10.2 LABELS, TAGS, AND DECALS 

Labels, tags, and decals to be used on RIFT material will be selected as  required 

from the designs in current use by LMSC. Where it is important to emphasize RIFT 
material identity, new designs will be created. 
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Section 11 
PACKAGING, STORING, HANDLING, AND SHIPPING 

11.1 PACKAGING 

LMSC has developed advanced techniques for packaging parts that are sensitive to 
deterioration and damage caused by careless handling. Pertinent procedures are  

being reviewed to determine suitability for the RIFT Program. The procedures to 
be used will incorporate the following features: 

All articles subject to damage in the packaged state will be specifically con- 

sidered for application of special packaging methods. 

Requirements for packaging will include the use of proper preservation 
techniques and cleanliness of the article prior to preparation for packaging. 
Packaging methods will include means of indicating critical environment 

within the package such as moisture content, temperatures, and gas 

pressure. 
Maintenance will be provided for any special environment control equipment , 
with control procedure on the exteriors of 'containers. 
Hi-Re1 packaging methods and procedures will be used. (See NASA Preferred 

Parts Handbook - Definitions. ) 

11.2 STORING 

All  articles that must be stored for any period of time will be adequately protected 
against damage and deterioration while in storage. Existing LMSC procedures will 
be reviewed to determine application to the RIFT Program. New procedures will be 

written as necessary to insure adequacy of maintenance and safety measures, and 

periodic inspection schedules of stored material will be initiated and maintained. 
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f end-items. Th 

procedures will be submitted to MSFC for review prior to their introduction for use. 
Temporary storage is interpreted a s  an unanticipated requirement for storage of arti- 
cles sensitive to storage conditions, o r  for which no proper storage facilities were  
planned o r  provided. 

11.3 HANDLING 

Development of special handling equipment to protect large RIFT components during 
the manufacturing cycle is recognized as an important phase of quality control. The 
design and manufacture of this equipment will be subject to review by Quality Assur- 
ance, and procedures will be initiated to provide instructions for proper handling of 
components. 

All  installation and test sites will be provided copies of special handling instructions 

to ensure safe and adequate handling. 

11.4 SHIPPING 

Existing LMSC shipping procedures will be closely examined to determine their 
applicability to the RIFT Program. Any shipping procedure that will be applied to 
RIFT material wi l l  incorporate the following features: 

Inspection to insure that all articles have been inspected and tested 
in accordance with applicable specifications prior to packaging 
Segregation of accepted items from those still to be inspected o r  

tested 
Inspection to be sure that all articles are complete as  planned 

Inspection for correct preservation and packaging in accordance with 
procedures and specifications 

Inspection for proper identification and marking 
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0 Inspection to insure that all required documentation is complete and 
that the necessary paperwork is included in the shipment 

0 Provision for vehicles being transported from the manufacturing facility 

to next destination to be accompanied by Quality Assurance personnel. 
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Section 12 

STATISTICAL QUALITY CONTROL 

12.1 METHODS 

Inasmuch as the initial phases of the RIFT Program constitute a research and devel- 

opment effort, extensive use of conventional statistical quality control methods is not 

anticipated. However, extensive use will be required of quality control procedures 

designed to emphasize complete inspection and defect-prevention techniques, with 
attention being specifically directed to the introduction and maintenance of programs 
for the purpose of minimizing human errors. 

Statistical quality control methods will be programmed by Quality Assurance when- 
ever these methods will be of value in maintaining required quality levels. Charts, 

when used, will indicate the "out-of-control" status of a problem area; Quality 
Assurance will maintain the charts as an action and defect-prevention tool. 

12.2 SAMPLING PLANS 

The use of sampling plans will be confined to the inspection of miscellaneous small 

parts (MSP) and to destructive inspections and tests. Prior to use, all sampling 
plans considered suitable for the RIFT Program will be reviewed by MSFC. An 

analysis of an article's end-use will determine whether a sampling plan will be con- 

sidered and the extent to which it will be applied. 

Miscellaneous small parts are generally defined as fasteners, packing rings, washers, 
grommets, etc. See items (all Parts and those Materials) marked by asterisks (**) 

in Appendix B. 

Military standard sampling plans will be in accordance with MIL-STD-105, 414, or 
Handbook 106, 107, and 108 and will identify by part number the NSP item to which 

the sampling plan is applicable. 
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Section 13 

TRAINING AND CERTIFICATION 

13.1 TRAINING 

Specific attention will be directed to the training of all Quality Assurance personnel in 
their respective fields of activity. School facilities , and the procedures and materials 
used for training purposes, will be approved by MSFC/QA prior to use, Key Quality 
Assurance individuals, including all departmental and group supervision, will be thor- 
oughly indoctrinated in MSFC quality policies for background application to the RIFT 

Program. 

Programs will be initiated and maintained by Quality Assurance for the purpose of 
training selected personnel from the Engineering, Procurement, and Manufacturing 

organizations that contribute to product quality. Audio and visual training aids will 
be used when beneficial and practical, as well as poster displays, to maintain quality 
and reliability consciousness throughout all NSP organizations. Appropriate tests 
will be given to measure individual progress in proficiency and to indicate the need 

for additional training. 

Training programs for inspection personnel will include, but will not be limited to, 
the following categories: 

0 Familiarization with RIFT components and assemblies 

0 Use of inspection and test equipment, quality control procedures, 

and inspection facilities 
0 Familiarization with manufacturing control procedures 

0 Familiarization with proper material handling techniques , storage, 

packaging, and shipping procedures 
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0 Importance of cleanliness at all times 

0 Importance of accurate documentation and the maintenance of 

legible records 
0 Emphasis on the reduction of human er rors  by continued training 

A Quality Assurance procedure to govern the establishment of a training program will 
be issued when the RIFT Program design requirements a re  more fully detailed. This 
procedure will follow the general format of the LMSC procedures now being used and 
will include training features dictated by RIFT vehicle-design characteristics. 

13.2 CERTIFICATION 

Training programs will be established which will encompass courses that have been 
reviewed by MSFC; these courses will be used to the maximum extent possible for 
the certification of personnel in the following areas: 

Radiographic Inspection 

Dye- Penetrant Inspection 
Magnetic-Particle Inspection 
Ultrasonic Inspection 
Soldering Techniques 
Fusion and Resistance Welding 

Electrical Wiring Methods 

Adhesive - Bo nding Techniques 

All personnel who have satisfactorily completed training courses in the aforementioned 

fields will be certified by test as being proficient and will be furnished with suitable 

evidence of certification to be carried on his person. Records will be maintained by 
the Quality Assurance organization of all certified personnel. These records will 
indicate dates for certification and recertification and any requirement for additional 
training, if tests show such training is necessary. 
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Section 14 
DATA COLLECTION AND REPORTING 

14.1 GENERAL DESCRIPTION 

Collection, analysis, and evaluation of all malfunction, failure, and quality data result- 

ing from tests, inspections, and usage of NSP products shall be the responsibility of 

Test and Product Assurance. This responsibility is distributed through all operating 

organizations. (See Fig. 2-1. ) 

The reasons for collecting and analyzing data are outlined in NPC 200-2, Quality Pro- 
gram Provisions for Space System Contractors, Para. 14.1, and the methods of accom- 

plishment will be by inspecting, testing, recording, collecting, reporting, and analyzing. 
The technique used will be to plan the methods and write, audit, and correct procedures 

on the basis of overall program effectivity. 

Records of product quality or  usage data wil l  be collected and transmitted to the NSP 
Engineering Data Center from Test Bases, Manufacturing, Procurement, Inspection, 
and Reliability Engineering. Data will  be accumulated, analyzed, and provided in 

report form to those organizations interested in interpreting the reports and taking 

appropriate action. 

Also, the NSP Engineering Data Center wi l l  provide statistical services to other NSP 

organizations and coordinate all Automatic Data Acquisition (ADA) system require- 
ments, The ADA system ties in the entire Lockheed Missiles & Space Company system 

complex, thus making data, such as quality records from other projects, available to 

RIFT. 
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14.2 DATA REPORTING 

Records are being maintained of inspections and tests performed during development, 
fabrication, and assembly operations. These records are  available to the cognizant 

NASA representative for examination. 

A Monthly Quality Status Report will include summaries and compilations of this infor- 
mation to provide necessary analyses and status reports. This report will be for- 

warded to the requesting MSFC organization for information, as  required by Appendix 
B, NPC 200-2. 

Unless otherwise directed, data reported on all laboratory and experimental tests, 
evaluations, and failure analysis will be kept on file and properly referenced to the 
part, component, o r  system concerned. Such data will include part number, component 

o r  system identification, test purpose, conditions and type of test, description of fail- 

ures, numerical test results, photographs, graphs, operating test time, and 
recommendations. 

In addition to the Monthly Quality Status Report, a narrative end-item report will be 
prepared and submitted for each end-item required by the contract schedule. This 

report will include the model and serial number of the end-item and will furnish all 
of the pertinent information directed in NPC 200-2, para. 14.2.4. 

14.3 OPERATIONAL DATA 

The responsibility for collection, reduction, and dissemination of operational data will 
be shared by NSP Stage Test and Test Base Quality Assurance organizations and will 
be coordinated through the NSP Engineering Data Center. 

The operational information and data will  be included in the vehicle log books and will 

include, but not be limited to, the following items: 

0 Acceptance Test Procedures and Test Reports including a complete description 

of operation or mission objectives 
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0 Inspection Procedures and Test Reports 
0 Record of Variations or  Waivers 

0 Operation - Time Cycle Logs for Limited Operational Life Items, Limited 

Calender Life Items, and Controlled Operational Life Items 
0 Maintenance and Operating Records and Log Books to include: 

(1) Serial numbers of all replaceable subassemblies in the delivered 
assembiy 

(2) Complete removal and replacement record for all replaceable assem- 
blies, and reasons for replacements 

(3) List of modifications resulting in current configuration 
(4) Justification for, and approval of, all listed deviations, waivers, 

and modifications 

(5) Running time or  cycles and estimated life of components 
0 Instrumentation Data - Reduced 
0 Reduced Data from all recording device tapes, charts, etc. 
0 Failure Mode and Analysis Data to include: 

(1) Identification of component o r  equipment that failed 

(2) Identification of subsystem or  system involved 
(3) Conditions at time-of-failure 

(4) Operating time at failure 

(5) Date and location of failure 
(6) How failure was observed 

(7) Recommended corrective action and follow-up 
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Section 15 

CORRECTIVE ACTION 

15.1  GENERAL DESCRIPTION 

Corrective action will be accomplished as outlined below and in conjunction with the 
Material Review Board (MRB) activities shown in NSP PA Procedure No. 4 and !!Mal- 

function Analysis and Corrective Action Flow Chart, ?! PA No. 100. 

The corrective action will be initiated at an early date in the manufacturing cycle for 
each vehicle. A team of Manufacturing and Quality Assurance personnel will be assigned 
to each vehicle: this team will have corrective action responsibilities with priority 
(throughout the life of the vehicle) over the team members normal duties. Corrective 

action recommendations for discrepant G F P  will be referred to the local MSFC/QA 

Representative for necessary action. 

15.2 OBJECTIVES 

The primary objectives of the corrective action team are  as follows: 

0 To review failure analyses and initiate prompt corrective action as 
indicated by MRB decisions 

0 To preclude recurrence of any deficiency 
0 To exercise "stop work" authority when circumstances warrant 

0 To notify affected organizations that corrective action is necessary 

All corrective action measures will be documented, and pertinent data will be extracted 
for transmission to NSP management and for inclusion in quality reports to MSFC. 
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-- Section 16 \ 

! 
( QUALITY PROGRAM PLAN PERFORMANCE AUDIT 1 

16.1 GENERAL DESCRIPTION 

The NSP Quality Assurance organization , wi l l  initiate and direct quality performance 
audits at random unannounced intervals. These audits will be conducted by an impar- 

tial team of Quality Assurance personnel who are  familiar with procedures but have 
no direct responsibilities in the areas being audited. Each performance audit will 

include, but will  not be limited to, the following operations: 

0 A reinspection of work previously accepted in the area being audited 
0 A check for familiarity with document completion procedures 
0 A familiarity check of inspection procedures and manufacturing 

processes 
0 A review of inspection tool use and calibration effectivity 
0 A review to determine training requirements 

0 A check of the adequacy of inspection facilities 
0 A review of the legibility of inspection reports and records 
0 A review of rejection records and corrective action results 
0 An inspection of area cleanliness and housekeeping 

Specific activities that will be subjected to performance audits a re  the following: 

Engineering Document Review 

Procurement 

Receiving Inspection 

Functional Test 
Material Stores 

Fabrication 

Inspection 
Process Control 
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Assembly Inspection 

Test Operations 

Shipping Inspection 
Transportation 
Laboratory Operations 
Tool Inspection 
Instrument Calibration 

16.2 QUALITY PERFORMANCE AUDIT REPORT 

A report containing the results of each audit will be issued to all affected organizations. 
Follow-up reviews of audited areas will be made at frequent intervals until all defi- 
ciencies revealed by the audit have been corrected, Copies of these reports will be 
submitted to MSFC, and appropriate records will be maintained as  a measure of 

organization, personnel, and procedure efficiency, Analyses of audit results will be 
performed on a continuing basis to provide a means for measuring program effective- 

ness and for notifying NSP management and MSFC of the quality levels that a re  being 
attained. 
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Appendix A 
LIST O F  PRODUCT ASSURANCE PROCEDURES PECULIAR TO RIFT 

11.12-401 RIFT Mater ia l  Review Board 

11.44-410 RIFT Raw Mater ia l  Process  Control 
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Appendix B* 
NON-SERIALIZED PARTS AND MATERIALS 

Parts * * 
Rivets 
Lock Bolts 
Hi-Shear Rivets 

Cotter Pins 

Packing Rings 
Washers 

Terminals 

Bushings/Spacer s 
Grommets 

Inserts 

~~ 

*Ref. Section 4.3. 
**Typical miscellaneous small parts (MSP) 

Materials 

Shim Stock** 

Safety Wire * * 
Safety Chain 

Cable Conduit 
Insulation 

Wire Screen 

Typing Tape 
Weld Rod 
Cements/Adhesives 

Paints 
Seal Compounds 
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Appendix C 

PRODUCT ASSURANCE STANDARD 

('?Supplier Product Assurance System Requirements, It PA STD 5-1.0, 

dated 18 Nov 1963) 
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5-1.0 
-*- 

PRODUCT ASSURANCE STANDARD I PASTD 

SUPPLIER PRODUCT ASSURANCE 
SYSTEM REQUIREMENTS 

Product Assurance Standards 

1. PURPOSE AND SCOPE 

1.1 To establ ish Product (Relia- 

requirements governing Lockheed 
procurement. To provide a means 
of specifying on procurement docu- 
ments the Supplier’s responsibi l i -  
t y  t o  assure t h a t  mater ia ls  o r  
services  conform t o  Design, Relia- 
b i l i t y ,  Quality and other  Procure- 
ment document requirements. 

b i l i t y  and Quality) Assurance 

1.2 Supplexlentary Product Assur- 

indicated i n  the  subcontract/pur- 
chase order when zpplicable. 

ance requirements s h a l l  be 

2. BASIC SYSTEM REQUIREMENTS 

2.1 The suppl ier  s h a l l  maintain a 
Product Assurance System t h a t  

as a minimum meets a l l  of t he  re- 
quirements of t h i s  document. W r i t -  
t e n  descriptions of policy, proced- 
ures  and instruct ions sha l l  define 
in te rna l  respons ib i l i ty  f o r  t he  
con t ro l  o f  qua l i ty  andlor r e l i a -  
b i l i t y  and are  subject t o  Lockheed 
approval. 

2.2 The Product Assurance organi- 
zation s h a l l  be on an organi- 

zat ional  l eve l  which ensures unim- 
peded control and authori ty  over 
a l l  qual i ty  requirements and f o r  
t he  solution of inadequacies. The 
system sha l l  include an inspection 
capzbi l i ty  adequate i n  s k i l l  and 
numbers t o  assure ear ly  detection 
and correction of nonconforming 
material. It s h a l l  provide a l l  
in-process controls necesszry t o  

maintain conformance t o  design re- 
quirements, product qua l i ty  and 
r e l i a b i l i t y .  

2.3 The system s h a l l  provide as- 
surance t h a t  an e f fec t ive  

r e l i a b i l i t y  program an3 controls  
w i l l  be established and maintained 
when required by the  procurement 
documents. This may require  plan- 
ning, developing, integrat ing,  im- 
plernenting and monitoring throligh- 
out a l l  phases of t h e  procurement 
a c t i v i t y  including, when required, 
t he  en t i r e  process of design, manu- 
facturing, tes t ing ,  storage, pack- 
aging, handling, shipping and 
maintenance. Certain phases of 
t h e  r e l i a b i l i t y  program, including, 
but not l imited t o :  t es t ing ,  sup- 
p l i e r  control, f a i l u r e  analysis 
and feed-back and data  report ing 
which a r e  common t o  both r e l i a -  
b i l i t y  and qua l i ty  assurance s h a l l  
be implemented as an i n t eg ra l  
pa r t  of the  Product Assurance 
System. 

2.4 The suppl ier  sha l l  maintain 
and be fami l ia r  with appli- 

cable Lockheed drawings, specif i- 
cations and other  procurement 
documents. The supplier s h a l l  
understand and agree t o  t h e  pro- 
vis ions 3f these documents p r io r  
t o  proceeding with execution of 
t he  contract. 

2.5 The system s h a l l  provide f o r  
adequate placement and t r a in -  

ing of inspection and other  per- 
sonnel who have an e f fec t  upon or 
a re  responsible f o r  determining 

L O C K H E E D  M I S S I L E S  S P A C E  C O M P A N Y  
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-*=-PRODUCT ASSURANCE STANDARD 
I PASTD 5-1.0 

Page  2 o f  7 
D a t e d  18 NOV 1963 

SUPPLIER PRODUCT ASSURANCE 
SYSTFA REQUIREMENTS 

product quali ty.  Formal c e r t i f i -  
cat ion/qual i f icat ion of personnel 
f o r  processes, materials o r  other 
operations requiring spec ia l  
skills sr t re in ing  c h d l  be mn-ic-  
tained. 

3. CONFIGURATION CONTROL 

3 .1  During the  Purchase Order/ 

drawings, specifications,  t e s t  
procedures, and changes i n  identi-  
f ica t ion ,  s h a l l  be controlled and 
incorporated a t  t he  e f f ec t iv i ty  
p i n t s  specified or  approved by 
Lockheed. 

Subcontract Life, changes t o  

3.2 Supplier proposed changes t a  
Lockheed design o r  Lockheed 

approved documentation, hardware, 
o r  methods s h a l l  be submitted t o  
Lockheed Procurement. Written 
approval by cognizant design or- 
ganizations s h a l l  be obtained 
p r io r  t o  change incorporation. 
Records s h a l l  be maintainea show- 
ing approval and point of incor- 
poration of such changes. 

3.3 Suppliers sha l l  not incor- 
porate any Lockheed or igi-  

nated changes t o  design, specif i -  
cations,  methods etc .  unless 
authorized i n  writ ing by Lockheed 
Procurenent . 
4. CONTROL OF SUPPLIERS 

4.1 

of a l l  items procured from every 
t i e r  of h i s  sub-suppliers t o  the  
applicable Lockheed procurement 
requirements. The supplier sha l l  
assure tha t  these requirements 
a re  included i n  h i s  procurement 
documents. The suppl ie r ' s  quali ty 

The supplier shall be res- 
ponsible f o r  t he  conformance 

system s h a l l  provide a method by 
which t h e  sub-supplier 's  conform- 
ance t o  these requirements can be 
ve r i f i ed  and s h a l l  include a pro- 
grnm for f ni lu re  and deficiency 
feedback t o  his suppliers.  

5. SURVEILLANCE AND SOURCE 
INSPECTION KEQUIREMENTS 

5.1  Lockheed reserves the  right 
t o  assign Product Assurance 

Representatives a t  the suppl ie r ' s  
f a c i l i t i e s  o r  a t  lower t i e r  sub- 
suppliers.  Such Representatives 
s h a l l  conduct and maintain such 
surveil lance as  necessary t o  en- 
sure qual i ty  and r e l i a b i l i t y .  The 
suppl ier  i s  required t o  provide 
Lockheed Product Assurance Repre- 
s entat ives  with reasonable f a c i l i -  
t i e s ,  equipment and access t o  a l l  
areas  essent ia l  t o  the proper con- 
duct of the  aforementioned ac t iv i -  
t y  throughout a l l  phases of manu- 
facturing, tes t ing ,  packaging and 
shipping applicable t o  the  con- 
t r a c t .  

5.2 The supplier will f a c i l i t a t e  
required Lockheed or  Govern- 

ment Source Inspection by provid- 
ing the  l a t e s t  specif icat ions,  
records and applicable inspection 
docwnents t o  the  Lockheed o r  Gov- 
ernment Representative (s)  . When 
Government Source inspection i s  
required, t he  supplier s h a l l  in- 
clude the  appropriate statement 
on h i s  procurement documents. 
Evidence of source inspection 
s h a l l  accompsny t h e  shipment. 
Lockheed Product Assurance or  Gov- 
ernment Representative( s)  have the  
r igh t  t o  withhold permission t o  
ship non-conforming mater ia ls  o r  
supplies.  
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5.3 Source acceptance by Lockheed 

ment Representative( s )  s h a l l  not 
be construed: (i) a s  const i tut ing 
f i n a l  acceptance o r  (ii) a s  re- 
l ieving the supplier of any res- 
ponsibi l i ty  i n  meeting contract  
requirements. Final  acceptance 
of deliverable items s h a l l  be ac- 
complished i n  t h e  manner and a t  
the place specified i n  t h e  pro- 
curement documents. 

Product Assurance o r  Govern- 

6. SUPPLIER~S INCOMING MATERIAL 
CONTROL 

6.1 Supplier-procured p a r t s  and 

nished Equipment t o  be used on 
Lockheed items s h a l l  be subject t o  
a Receiving Inspection acceptance 
system that  w i l l  assure conform- 
ance t o  Lockheed drawing and speci- 
f ica t ion  requirements. 

6.2 The supplier s h a l l  provide 

t r o l  of a l l  incoming supplies 
pending completion of required 
t e s t s  or  receipt  of necessary t e s t  
reports including segregation of 
nonconforming materials and sup- 
pl ies .  Limited l i f e  items, s h a l l  
be identified,  stored, disbursed 
an3 controlled as  required by ap- 
pl icable  specif icat ions and draw- 
ings. Specific Lockheed authori- 
zat ion i s  required before substi tu- 
t i o n  of specified na te r ia l s .  

6.3 Government furnished equip- 

formmce o r  damaged s h a l l  be with- 
held from use, protected from fur- 
ther  damage, and promptly reported 
t o  the  cognizant Government agency. 

material  and Government Fur- 

procedures f o r  posi t ive con- 

ment found t o  be i n  non-con- 

7. IN-PROCESS, FINAL INSPECTIONS 
AND TESTS 

7.1 The supplier s h a l l  perform 
t h e  necessary inspections and 

t e s t s ,  i n  ad, l i t ion t o  those re- 
quired by applicable drawings and 
specif icat ions t o  ensure conform- 
i t y  t o  the l a t e s t  applicable draw- 
ings and specif icat ions with res- 
pect t o  all deta i l s  and require- 
ments. Receiving, processing, 
fabrication, assembly and ship- 
ping inspection and t e s t s  s h a l l  be 
performed as require5 during the  
manufacturing cycle. 

7.2 Inspections which cannot be 
readi ly  peflormed i n  the  end 

product s h a l l  be performed a t  ap- 
propriate  in-process stages of 
manufacture. Pr ior  t o  re lease t o  
t h e  Lockheed or  the Government 
representative, o r  shipment of 
items, t h e  supplier s h a l l  perform 
f i n a l  acceptance inspection upon 
100% of the items supplied unless 
otherwise authorized. 

8. STATISTICAL QUALITY CONTROL 

8.1 Any inspection sampling 

comply with MIL-STD-105, MIL-STD- 
414, o r  other sound mathematical 
methods. The plans u t i l i z e d  must 
afford r e l i a b l e  assurance of ac- 
ceptable qual i ty  levels .  Proce- 
dures and sampling leve ls  s h a l l  be 
authorized by Lockheed p r i o r  t o  
t h e i r  adoption. A system of f a i l -  
ure  feedback s h a l l  be maintained 
t o  achieve sa t i s fac tory  resu l t s .  

method ( l e s s  than 100%) s h a l l  

9. MODIFICATIONS AND REPAIRS TO 
RETURNED ARTICLES 

9.1 All modifications or  repa i rs  
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performed on any returned item 
shall be accomplished oniy after 
confirmation by Purchase Order 
and i n  accordance with Lockheed 
ap.;?.prcyed Engiceering end Product 
Assurance procedures. 

9.2 Pr io r  t o  shipping authorized 
modified o r  repaired un i t s  

t o  Lockheed, the  supplier s h a l l  
assure t h a t  such uni t s  meet a l l  
required t e s t s  and established 
standards of qual i ty  and worlman- 
ship unless otherwise authorized 
by Lockheed. Modified o r  re- 
paired items s h a l l  be ident i f ied  
as such p r io r  t o  shipment. 

10. SPECIAL PROCESSES AND 
NONDESTRUCTIVE TESTSNG 

10.1 Chemical, metallurgical,  
nondestructive t e s t s  and 

other  c r i t i c a l  processes f o r  
which qual i ty  cannot be assured 
by inspection a f t e r  completion 
s h a l l  be qua l i f ied lcer t i f ied  be- 
fo re  use and closely controlled 
during production. Operating and 
inspection personnel and process 
procedures s h a l l  be c e r t i f i e d  
when required and records main- 
ta ined  as proof of constant proc- 
ess  control.  A l l  qual i f icat ion 
o r  ce r t i f i ca t ion  s h a l l  be i n  ac- 
cordance with the  requirements of 
t he  specif icat ions and standards 
imposed by the  procurement docu- 
ments, modified only with p r io r  
Lockheed approval. 

10.2 Qualifications and c e r t i f i -  

esses and personnel a r e  required 
p r io r  t o  usage on LockFsed pro- 
cured items. The suppiier s h a l l  
provide samples and/or test  data 
as required by Lockheed f o r  t he  

cat ions of special  proc- 

qua l i f ica t ion  and ce r t i f i ca t ion  
approval. Perio dic  survei l lxices  
w i l l  be performed by Lockheed Sup- 
p l i e r  Product Assurance. 

10.3 Suppliers of deliverable end 
items incorporating or  using 

special  processes a re  responsible 
f o r  es tabl ishing t h e  qual i f icat ion 
or  ce r t i f i ca t ion  s t a tus  of a l l  fa -  
c i l i t i e s  and personnel performing 
these processes through a l l  t i e r s  
of h i s  suppliers.  Objective evi- 
dence of the qua l i f ica t ion  or  cer- 
t i f i c a t i o n  s h a l l  be avai lable  t o  
Lockheed Representatives a t  sub 
t i e r  suppl ie r ' s  f a c i l i t i e s .  Lock- 
heed reserves the  r igh t  of disap- 
proval of any processes where ade- 
quacy of control and ce r t i f i ca t ion  
cannot be demonstrated. 

10.4 Qualification/certification 
and maintenance of s t a tus  i s  

required of t he  following, but not 
l imited to,  spec ia l  processes, 
heat treatment; welding; fusion 
and resis tance;  clean rooms; braz- 
ing: torch, furnace, dip and in- 
duction; soldering: hand, f bw, 
and dip; plat ing:  e lec t ro  and 
electroless;  coatings: chemical 
film, anodic, dry f i l m  lubricant,  
ceramic and metal l ic ;  inspection: 
radiographic , magnetic , dye and 
fluorescent penetrant, ul t rasonic  
and eddy current; and foundries: 
forging and casting. Material and 
process control i s  required on, 
but not l imited t o  the  following: 
p l a s t i c s  fabrication, painting, 
pott ing,  molding, ssaling, bond- 
ing, encapsulation and cleaning: 
chemical and ul t rasonic .  

11. MEASVRING AND TEST ZQUIPMENT 
CONTROL 
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11.1 The supplier s h a l l  provide 

ments and t e s t  equipment neces- 
sary t o  inspect and t o  assure 
t h a t  a l l  supplies conform t o  con- 
t r a c t  requirements. 

and maintain gages, instru-  

11.2 Measuring and t e s t  equip- 
ment s h a l l  receive sched- 

uled recal ibrat iom with measure- 
ment standards, which a re  i n  turn 
periodically cal ibrated ts  stand- 
ards traceable t o  t h e  National 
Bureau of  Stanlards. Records f o r  
conclusive evidence t h a t  control 
i s  maintained s h a l l  be provided. 
Equipment s h a l l  be ident i f ied  t o  
show calibration s ta tus ,  limits, 
an3 recalibration due date. Pro- 
duction tooling, j i g s  or  fixtures 
used as inspection media s h a l l  be 
i n i t i a l l y  inspected ar proven. 
Scheduled periodic reinspection 
s h a l l  be performed t o  maintain 
i n i t i a l  accuracies. 

12.  FIRST ARTICIZ ACCEPTANCE 

12.1 F i r s t  Art ic le  Acceptance by 
bckheed Product Assurance 

may be required by the  contract .  
When th is  requirement i s  invoked, 
a f i rs t  a r t i c l e  report  which re-  
cords actual measurements of spe- 
c i f  ications/blueprint  c r i t e r i a  
and dimensions, acceptance t e s t  
reports uld other applicable data 
shall accompany t h e  submitted 
uni t .  Acceptance of t h i s  u n i t  by 
Lockheed Product Assurance i s  re- 
quired before authorization t o  
proceed with production o r  ship- 
ment of remaining units i s  given 
by procurement. F i r s t  Art ic le  
Acceptance indicates  t h a t  only 
the  submitted u n i t  meets specif i -  
cation and blueprint  requirements 
and does not imply acceptance of 

future  a r t i c l e s  o r  waiver of any 
procurement requirements with 
respect t o  fu ture  a r t i c l e s .  

13. IDENTIFICATION 

13.1 Parts  and assemblies s h a l l  
be ident i f ied  t o  Lockheed 

requirements a s  specified by 
drawing o r  specification. If a 
Lockheed number i s  not applicable, 
the  suppl ie r ' s  par t  number s h a l l  
be used. In  a l l  cases, t h e  sup- 
p l i e r  ' s  ident i f ica t ion  s h a l l  be 
evident. If pract ical ,  or  when 
contractually required, p a r t s  
s h a l l  be ident i f ied  with a s e r i a l  
number. Supplies s h a l l  be ident i -  
f i e d  a s  t o  inspection s ta tus  
throughout the  manufacturing 
cycle. Individual stamps are  re- 
quired t o  designate f i n a l  accept- 
ance and any other operations re- 
quiring spec i f ic  approval ident i -  
f i c a t i o n  such as, but not l imited 
to:  pressure t e s t ,  proof load, 
magnetic p a r t i c l e  inspection, 
radiographic inspection, hardness 
t e s t s ,  penetrant inspection, ul-  
t rasonic  inspection, welding, e tc .  
Assemblies having components re-  
quiring individual approval stamps 
s h a l l  have theee stamps applied 
next t o  the  top assembly p a r t  num- 
ber. Stamps s h a l l  be applied i n  
such a manner a s  t o  prevent dam- 
age o r  compromise qual i ty .  

14. NON-CONFORMING MATERIAL AND 
CORRECTIVE AC'TION 

14.1 The supplier s h a l l  provide 
wri t ten procedures f o r  t h e  

control,  segregation, ident i f  ica- 
t i o n  and disposi t ion of noncon- 
forming supplies . Provisions f o r  
timely corrective act ion s h a l l  be 
par t  of such procedures. This 
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act ion s h a l l  include preventative 
measupes as well as correction of 
conditions which have o r  may cause 
defective o r  sub-standard materi- 
al, par t s  o r  services.  Proper 
storage t o  prevent degradation or  
damage t o  withheld mater ia l  sha l l  
be provided. Material  Review re- 
quests f o r  preliminary disposi-  
t ions  of nonconforming a r t i c l e s  
s h a l l  be submitted t o  Lockheed on 
f o r m  3s specified by Lockheed. 
Written disposit ions must be ob- 
ta ined from Lockheed according t o  
es tabl ished procedures pr ior  t o  
any delivery of t h e  affected a r t i -  
c les .  Reference s h a l l  be made on 
t h e  Suppliers shipping documents 
which have authorized shipment of 
nonconforming a r t i c l e s .  

14.2 

formance may be returned t o  t h e  
supplier. Lockheed s h a l l  not be 
obligated t o  determine nonconfom- 
ing receipts  by 100% inspection. 
Unless otherwise authorized i n  
writ ing by Lockheed, the  supplier 
s h a l l  furnish Lockheed only arti- 
c les  which a re  i n  complete compli- 
ance with contract  requirements. 

Any u n i t s  o r  l o t s  aetermined 
by Lockheed t o  be i n  noncon- 

15. WORKMANSHIP 

15.1 Sustained emphasis on full 
application of production 

s k i l l s  and on the  resu l t ing  quali- 
t y  meeting the design in ten t  as 
w e l l  as contract  requirements, 
s h a l l  be maintained and enforced 
by intensive inspectioi Product 
charac te r i s t ics  and conditions 
which are implied ra ther  than spe- 
c i f i e d  s h a l l  be given a l l  practi-  
cal consideration. 

15.2 Workmanship standards are  

specif ied on design drawings o r  
referenced aTplicable docments. 
Those not s ta ted  as design require- 
ments a re  defined i n  Lockheed 
Product Assurance Standards (PA 
STD) and s h a l l  govern when speci- 
f i e d  i n  the  contract .  

16. PACKAGING, PRESERVATION AND 
SHlPP ING 

16.1 The supplier s h a l l  maintain 
adequate controls t o  assure 

accomplishment of the preservation, 
packagicg, packing and shipping 
requirements of t h e  contract .  The 
use of commercial pract ices  s h a l l  
not re l ieve  the  supplier of t h e  
responsibi l i ty  f o r  packaging i n  a 
manner t h a t  w i l l  assure t h e  re- 
ce ip t  of supplies st Lockheed i n  
an acceptable condition. 

16.2 Objective evidence of con- 
formance, such as, but not 

l imited t o  t e s t  reports  and cer- 
t i f i c a t e s  of conformance, in- 
cluding in-process inspection re- 
ports,  s h a l l  accompany each ship- 
ment of supplies when required by 
contract  o r  specif icat ion.  When 
r equxed  by t h e  procurement docu- 
ment o r  by separate request, 
drawings or  catalogs, suf f ic ien t ly  
def in i t ive  t o  provide receiving 
inspection c r i t e r i a ,  s h a l l  be de- 
l ivered t o  Lockheed p r i o r  to ,  or  
concurrent with shipment of sup- 
p l i e r  proprietary items. Items 
fabricated from Lockheed-furnished 
mater ia l  s h a l l  be accompanied by a 
statement t o  that effect and s h a l l  
inclufie a clause t h a t  no unauthor- 
ized subst i tut ion of mater ia l  was 
made. 

17. RECORDS OF INSPECTIONS AND 
TESTS 
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17.1 The supplier s h a l l  maintain 
records of a l l  required in- 

spections and tests. The records 
shall provide evidence t h a t  all 
required inspections and tests 
have been performed. These re- 
cords s h a l l  be f i l e d  and stored 
by the supplier for 6 years un- 
l e s s  otherwise specif ied by con- 
t r ac tua l  requirement s and s h a l l  
be available f o r  review by Lock- 
heed and/or the  cognizant Govern- 
ment representative( s) .  Copies 
s h a l l  be f m i s h e d  t o  Lockheed as  
required. 

17.2 The supplier shall maintain 

changes t o  Lockheed Procurement 
Docuinents, Company Procedures, 
Forms, Design Review Reports, Ac- 
ceptance Cr i te r ia ,  Par t s  L i s t ,  
etc. which required Lockheed ap- 
proval as indicated i n  the  sub- 
contract .  Evidence of such ap- 
provals w i l l  be mafie avai lable  t o  
Lockheed representat ives  upon re- 
quest. 

18. INQUIRIES 

records of approvals of 

18.1 Inquiries regarding this 

Lockheed Product A s  suranc e 
through the  Zockhee3. Procurement 
Organization. 

policy s h a l l  be directed t o  

Prepared by H. A. Luck, Quality Ebgineering 
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